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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The baking approach of the ceramic Plastic solid characterized by fluctuating the burner 
opening which defines the output of a high power condition in the baking approach of a ceramic 
Plastic solid of repeating a high power condition and a low-power output condition for a combustion 
output by turns, and calcinating a ceramic Plastic solid where the pulse output which is repeat 
spacing of a high power condition and a low-power output condition is fixed. 
[Claim 2] The baking approach of a ceramic Plastic solid according to claim 1 of performing said 
baking approach in the binder combustion-temperature region included in a ceramic Plastic solid. 
[Claim 3] The combustion method of the ceramic Plastic solid according to claim 2 which carries out 
quantity of gas supplied during baking from the burner per 1kg of organic substance in a ceramic 
Plastic solid to more than 6Nm3 / hr. 

[Claim 4] The baking approach of the ceramic Plastic solid any 1 publication of claims 1-3 that said 
ceramic Plastic solid is a ceramic honeycomb structure object. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the baking approach of a ceramic Plastic solid of 
repeating a high power condition and a low-power output condition for the combustion output by 
turns, and calcinating a ceramic Plastic solid. 
[0002] 

[Description of the Prior Art] The combustion method of a ceramic Plastic solid which repeats a high 
power condition and a low-power output condition for the combustion output by turns, and 
calcinates a ceramic Plastic solid from the former is known in JP,8-73274,A. Combustion of the 
burner in a firing furnace was continuous, and had the following descriptions compared with the 
proportional expression combustion method which controls a combustion condition by fluctuating 
the output of combustion as this so-called pulse type combustion method was known from the 
former. 

[0003] (1); which can attain the late programming rate in a low-temperature region with little 
diffusion air — if actual temperature goes up too much from laying temperature in the case of a pulse 
type combustion method — a low-power output condition — what is necessary is just to make the 
quiescent time of output zero increase preferably Therefore, little diffusion air can also attain the late 
programming rate of a temperature region. Moreover, it is not necessary to use an excessive fuel like 
a proportional expression combustion method. 

(2); with little fuel used of an afterburner — as stated above (1), since there is little amount of the 
diffusion air used compared with a proportional expression combustion method, there is little fuel 
used of an afterburner and it can be managed with a pulse type combustion method. 
[0004] 

[Problem(s) to be Solved by the Invention] By using a pulse type combustion method for baking of a 
ceramic Plastic solid, as mentioned above, improvement in temperature control nature, improvement 
in temperature distribution, and reduction of fiiel used can be attained. However, when recent years 
come and a ceramic Plastic solid, especially a ceramic honeycomb structure object are calcinated 
using a pulse type combustion method, it has turned out that a crack may occur on a baking object. 
When the cause of crack initiation is investigated, the following causes of generating are becoming 
clear. 

[0005] Usually, the ceramic Plastic solid which should be calcinated contains a lot of binders as a 
shaping assistant, this binder — comparatively — a low-temperature region — pyrolyzing — Guth — it 
becomes the so-called binder fume. In a pulse type combustion method, since there is little capacity 
supplied in a furnace as mentioned above, binder fume cannot be carried to [ out of a furnace ] a gas 
duct. Therefore, the binder fume which remained in the furnace burned within the furnace, the rapid 
temperature rise happened around the ceramic Plastic solid under baking, and the crack had occurred 
on the baking object. 

[0006] The purpose of this invention cancels the technical problem mentioned above, and its 
temperature distribution in a furnace are better than the conventional pulse type combustion method, 
and it tends to offer the baking approach of the ceramic Plastic solid which does not have generating 
of a crack in a baking object. 
[0007] 
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[Means for Solving the Problem] In the baking approach of a ceramic PlaSfic solid of repeating a 
high power condition and a low-power output condition for a combustion output by turns, and 
calcinating a ceramic Plastic solid, the baking approach of the ceramic Plastic solid of this invention 
is in the condition which fixed the pulse output which is repeat spacing of a high power condition 
and a low-power output condition, and is characterized by fluctuating the burner opening which 
defines the output of a high power condition. 

[0008] By improving the conventional pulse type combustion method and performing control which 
fluctuates burner opening where a pulse output is kept constant in this invention While making it not 
exceed the lower explosive limit in which the amount of distributed gas is made into optimum dose, 
and binder fume burn binder fume concentration rapidly Generating of a crack is prevented by 
abolishing that perform stirring in a high speed and the furnace of high frequency, and binder fume 
pile up by high concentration in a furnace. Moreover, compared with the conventional pulse type 
combustion method, the temperature distribution in a furnace also become good. 
[0009] 

[Embodiment of the Invention] First, the concept of a general pulse type combustion method and the 
semantics of the fundamental language used there are explained. Drawing 1 is a graph which shows 
the relation of the elapsed time and burner opening in a pulse type combustion method. In the 
example shown in drawing 1 , each time amount is defined as follows. 
A : ON time amount (high power condition) 
B : quiescent time (low-power output condition) 

C (=A+B) : the frequency of combustion is so high that the value of periodic pulse output (%) = 
(A/C)xl00 pulse output is large, and it means that the heating value supplied in a furnace becomes 
large. 

[0010] Next, the combustion method (it is hereafter indicated also as a FIKKUSUDO pulse type 
combustion method) of the ceramic Plastic solid of this invention is explained, contrasting with 
explanation of the conventional proportional expression combustion method in the case of 
performing the same heat curve, and a pulse type combustion method. Drawin g 2 (a) - (c) is a graph 
for explaining the conventional pulse type combustion method and the FIKKUSUDO pulse type 
combustion method of this invention in the case of performing the same heat curve, and shows the 
example which carries out the heat curve for the example which carries out the heat curve for the 
example of a heat curve by the pulse type combustion method to drawing 2 (a) at drawing 2 (b) by 
the FIKKUSUDO pulse type combustion method to drawing 2 (c), respectively. 
[001 1] In the conventional pulse type combustion method shown in drawing 2 (b), a burner repeats 
combustion and a pause by turns by the burner opening and ON time amount on which it decided 
beforehand, and the quiescent time fluctuates it according to the laying temperature and temperature 
up temperature of a heat curve which are shown in drawing 2 (a) (a pulse output fluctuates). When 
actual temperature exceeds laying temperature, the quiescent time will increase and supply of the 
combustion gas for thinning binder fume and the stirring effectiveness which stirs binder fume will 
be stopped between the quiescent times. On the other hand, in the pulse type combustion method of 
this invention shown in drawing 2 (c), a burner repeats combustion and a pause by turns by the ON 
time amount and the quiescent time which were decided beforehand, and burner opening fluctuates it 
according to laying temperature and a programming rate. Giving supply of the combustion gas for 
thinning binder fume and the stirring effectiveness which stirs binder fume only by burner opening 
decreasing, since the pulse output is fixed even when actual temperature exceeds laying temperature 
can always be continued into a furnace. 

[0012] The FIKKUSUDO pulse type combustion method of this invention can prevent the rapid 
explosive combustion produced when the binder fume in a furnace can be made into homogeneity by 
being able to keep the concentration of binder fume low by supplying sufficient combustion gas in a 
furnace compared with the conventional pulse type combustion method, and performing sufficient 
stirring in a furnace and binder fume become high concentration within a furnace so that clearly from 
the above contrast. Consequently, the crack initiation of a baking object can be prevented. In 
addition, since the effect of the binder fixme mentioned above is especially remarkable in the binder 
combustion-temperature region of a programming rate late in a low temperature region, it is clear to 
the temperature region concrete target from binder combustion initiation temperature to termination 
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temperature from temperature up initiation temperature in an about 600-tfegree C temperature 
region. [ with desirable enforcing the FIKKUSUDO pulse type combustion method of this invention 
at least ] 

[0013] Moreover, since a low-temperature region, i.e., a late programming rate, is needed in baking 
of a ceramic honeycomb structure object, that the pulse type combustion method containing the 
FIKKUSUDO pulse type combustion method of this invention acts effectively are the part which is 
using diffusion air in large quantities, and the part which binder fume occur and must use an 
afterburner. 

[0014] Drawin g 3 is drawing showing the configuration of an example of a well-known burner from 
the suitable former to enforce the baking approach of the ceramic Plastic solid of this invention. The 
burner 1 is constituted from the unit or the formed burner 5, and the control unit 6 which controls the 
combustion condition of each burner 5 by the example of the periodic kiln shown in drawing 3 at the 
side attachment wall 3 for forming a closed space (it having the door which is not illustrated) 
established on the pedestal 2 and the pedestal 2, and head lining 4 and a side attachment wall 3. And 
where ceramic Plastic solid 8 which is a calcinated object is laid on a shelf board 7, it is calcinating 
by burning each burner 5. 

[0015] Drawing 4 is drawing for explaining the baking approach of the ceramic Plastic solid of this 
invention in the burner shown in drawing 3 . In the example shown in drawing 4 , while supplying a 
burner 5 from the combustion air piping 1 1 and the diffusion air piping 12, the air for combustion 
The bulb 13 which prepared the mutual repeat of the high power of the combustion output of a 
burner 5, and low-power output in the combustion air piping 1 1, It constitutes so that the bulb 14 
prepared in the diffusion air piping 12 and the bulb 16 prepared in the fuel gas piping 15 may be 
performed by opening and closing to coincidence by the control motor 17. Moreover, control of the 
air for combustion and the excess air ratio of fuel gas is in the condition to which the switching 
condition of the bulb 18 prepared in the combustion air piping 1 1 and the bulb 19 prepared in the 
fuel gas piping 1 5 was controlled by the control motor 20, and the excess air ratio supplied the air of 
the constant rate near 1 from the combustion air piping 11, and is performed by controlling the bulb 
21 prepared in the diffusion air piping 12 by the control motor 22. The air for combustion was 
divided into the combustion air piping 1 1 and the diffusion air piping 12 for preventing the flame 
failure of a burner 5. 
[0016] 

[Example] Hereafter, an actual example is explained. 

(Example) The honeycomb Plastic solid which extruded the ceramic structure which uses cordierite 
as a principal component, and was fabricated was prepared including the shaping assistant which 
uses methyl cellulose as a principal component. It calcinates to the prepared honeycomb Plastic 
solid. Baking at the time of the temperature up from a room temperature to 400 degrees C Trial 
No. 1-5 of the example of this invention which performed by the FIKKUSUDO pulse type 
combustion method of this invention as shown in following Table 1, switched to the proportional 
expression combustion method after that, calcinated, and was acquired, Baking at the time of the 
temperature up from a room temperature to 400 degrees C was performed by the conventional 
Normal pulse type combustion method, as shown in the following table 1, and trial No. 1 1-13 of the 
conventional example which switched to the proportional expression combustion method after that, 
calcinated, and was acquired were obtained. On the occasion of this baking, by the FIKKUSUDO 
pulse type combustion method of the example of this invention, as shown in Table 1 , the pulse 
output presupposed that it is always fixed, and changed the supply heating value at the time of high 
combustion. On the other hand, in the Normal pulse type combustion method of the conventional 
example, the supply heating value at the time of high combustion was set always constant, and the 
pulse output was changed. Moreover, in each example, the supply heating value at the time of low 
combustion was set to 5000kcal per each burner/hr. 

[0017] And per 1kg (shaping assistant) of organic substance in a honeycomb Plastic solid was 
converted and asked for the quantity of gas supplied from each burner during baking in each 
example, and the diffusion gas supply volume in each example was measured. Moreover, it asked 
also for the crack incidence rate after baking. Furthermore, it compared in quest of the temperature 
distribution in a furnace under baking, the rate of fuel-used reduction, and the rate of the amount 
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reduction of the power used. The temperature distribution in a furnace searched for the temperature 
of two or more places in a furnace, and searched for it as a difference of a maximum temperature and 
the minimum temperature. It asked for the rate of fuel-used reduction as a rate of reduction to the 
amount of [ in / used / proportionality combustion ]. At this time, the fuel used of each example was 
calculated as the sum total of the fuel consumed by the main burner prepared in the burner, and the 
fuel consumed with the afterburner for being prepared in a gas duct and keeping the temperature of 
exhaust gas constant. The amount of power reduction was calculated as a rate of reduction to the 
amount of [ in / used / proportionality combustion ]. A result is shown in Table 1. 
0018] 
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[0019] From the result of Table 1, the example of this invention was understood that there are few 
crack incidence rates in which, and they are [ the temperature distribution in a furnace ] good as 
compared with the conventional example. Moreover, about the rate of fuel-used reduction, and the 
rate of the amount reduction of the power used, although the rate of reduction of the example of this 
invention was lower than the conventional example a little, it turned out that it is reducible enough 
compared with proportional expression combustion. Furthermore, the quantity of gas which makes a 
pulse output 10% or more, and is supplied to control of the crack initiation after baking also in the 
example of this invention from the burner per 1kg of organic substance in a raw honeycomb was 
understood that more than 6Nm3 / hr are desirable, it is ********** that high burn time has 3 
desirable seconds or more to improvement of temperature distribution further again. 
[0020] In addition, in the example shown in drawing 4 mentioned above, although the piping 
networks of combustion air and diffusion air differ, supplying the excess air in large quantities only 
in the network of combustion air without diffusion air can also attain the FIKUSUDO pulse type 
combustion method of this invention. 
[0021] 

[Effect of the Invention] Since control which fluctuates burner opening where it improved the 
conventional pulse type combustion method and a pulse output is kept constant is performed 
according to this invention so that clearly from the above explanation, While making it not exceed 
the lower explosive limit in which binder fume burn binder fume concentration rapidly by making 
the amount of distributed gas increase to the conventional pulse type combustion method Generating 
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of a crack can be prevented by abolishing that perform stirring in a high speed and the furnace of 
high frequency, and binder fume pile up by high concentration in a furnace. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 




DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the graph which shows the relation of the elapsed time and burner opening in a 
pulse type combustion method. 

[Drawing 2] The graph with which (a) shows an example of a heat curve, the graph which shows the 
example for which (b) carries out the heat curve by the pulse type combustion method, and (c) are 
graphs which show the example which carries out the heat curve by the FIKKUSUDO pulse type 
combustion method. 

[Drawin g 3] It is drawing showing the configuration of an example of equipment which enforces the 
baking approach of the ceramic Plastic solid of this invention. 

[Drawin g 4] It is drawing for explaining the control approach of the burner in the equipment shown 
in drawing 3 . 
[Description of Notations] 

1 Burner, 2 Pedestal, 3 Side Attachment Wall, 4 Head Lining, 5 Burner, 6 Control Unit, Seven Shelf 
Boards, 8 Ceramic Plastic Solid, 1 1 Combustion Air Piping, 12 Diffusion Air Piping, 13, 14, 16, 18, 
19, 21 Bulb, 15 Fuel Gas Piping, 17, 20, 22 Control Motor 



[Translation done.] 
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[Drawing 1] 
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[Drawing 2] 
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